Electrophysiological and functional effects of sphingosine-1-phosphate in mouse ventricular fibroblasts.
The aim of this study was to characterize the effects of sphingosine-1-phosphate (S1P) on cardiac ventricular fibroblasts. Impacts of S1P on fibroblast excitability, cell migration, proliferation and secretion were characterized. The patch-clamp technique in the whole-cell configuration was used to study the S1P-induced current from mouse ventricular fibroblasts. The expression level of the S1P receptor during cell culture duration was evaluated by western-blot. Fibroblast proliferation and migration were quantified using the methylene blue assay and the Boyden chamber technique, respectively. Finally, fibroblast secretion properties were estimated by quantification of the IL-6 and collagen levels using ELISA and SIRCOL collagen assays, respectively. We found that S1P activated SUR2/Kir6.1 channel and that this effect was sensitive to specific inhibition of the S1P receptor of type 3 (S1P3R). In contrast, S1P1R receptor inhibition had no effect. Moreover, the S1P-induced current increased with cell culture duration whereas S1P3R expression level remained constant. The activation of SUR2/Kir6.1 channel by S1P via S1P3R stimulated cell proliferation and decreased IL-6 and collagen secretions. S1P also stimulated fibroblast migration via S1P3R but independently from SUR2/Kir6.1 channel activation. This study demonstrates that S1P, via S1P3R, affects cardiac ventricular fibroblasts function independently or through activation of SUR2/Kir6.1 channel. The latter effect occurs after fibroblasts differentiate into myofibroblasts, opening a new potential therapeutic strategy to modulate fibrosis after cardiac physiopathological injury.